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Description 

The pres nt invention relates to M/V-dimethyl-1-[1-(4-chlorophenyl)cyclobutyl]-3-methylbutyiamine 
hydrochloride which is useful in the treatm nt of depression. 

s British Patent Specification 2098602 describes preparative methods which would be suitabi for the 
preparation of the above compound. The present applicants have found that different samples of N,N - 
dimethyl - 1 - [1 - (4 - chlorophenyDcyclobutyl] - 3 - methylbutylamine hydrochloride prepared by 
methods described in the above identified patent application have variable amounts of water contained 
therein and that these samples are hygroscopic, it is undesirable that hygroscopic materials are used in the 

10 preparation of medicines because of the difficulties inherent in the handling of hygroscopic materials. In 
the preparation of medicines it is essential that a consistent weight of active ingredient is included in each 
dosage form and it is difficult to achieve such consistency with active ingredients which are absorbing 
water form the environment. It has now been found that if N,N - dimethyl - 1 - [1 - (4 - chlorophenyD- 
cyclobutyl] - 3 - methylbutylamine hydrochloride is prepared in the form of a monohydrate a non- 

/5 hygroscopic product is obtained which is suitable for the preparation of capsules, tablets and other 
pharmaceutical dosage forms. The present invention therefore comprises N,N - dimethyl - 1 - [1 - {4 - 
chlorophenyDcyclobutyl] - 3 - methylbutylamine hydrochloride monohydrate in which one molecule of 
water is present for each molecule of /V,/V - dimethyl -1 -[1 -(4 - chlorophenyDcyclobutyl] -3 -m thyl- 
butylamine hydrochloride, methods for its preparation, pharmaceutical compositions containing it and the 

20 use of those pharmaceutical compositions in the treatment of depression. 

N,N - Dimethyl - 1 - [1 - (4 - chlorophenyDcyclobutyl] - 3 - methylbutylamine hydrochloride 
monohydrate may be prepared by contacting /V,/V - dimethyl - 1 - [1 - {4 - chlorophenyDcyclobutyl] - 3 - 
methylbutylamine hydrochloride with a medium consisting of or containing water. In a preferred method 
N,N - dimethyl - 1 - [1 - (4 - chlorophenyDcyclobutyl] - 3 - methylbutylamine hydrochloride 

25 monohydrate is prepared by recrystallising N,N - dimethyl - 1 - [1 - (4 - chlorophenyDcyclobutyl] - 3 - 
methylbutylamine hydrochloride from water or a medium containing water, which may be a mixture of 
water and a water-immiscible solvent (e,g. toluene, xylene or cyclohexane) or a mixture of water and a 
water-miscible solvent (e.g. acetone, propan-2-ol, industrial methylated (e.g. acetone, propan-2-ol, 
industrial methylated spirit, 2-ethoxyethanol, tetrahydrofuran, 1,4-dioxan, methyl acetate or 1,2- 

30 dimethoxyethane). Alternative methods to prepare N,N - dimethyl - i - (1 ~ {4 - chiorophenyDcyclo- 
butyD - 3 - methylbutylamine hydrochloride monohydrate include (a) contacting solid N,N - dimethyl - 
1 - [1 - (4 - ChlorophenyDcyclobutyl] - 3 - methylbutylamine hydrochloride, preferably in finely divided 
form, with a gaseous medium consisting of or containing water vapour and (b) suspending N,N - 
dimethyl - 1 - [1 - (4 - chlorophenyDcyclobutyl] - 3 - methylbutylamine hydrochloride in water or a 

35 water-containing medium. 

N,N - Dimethyl - 1 - [1 - {4 - chlorophenyDcyclobutyl] - 3 - methylbutylamine hydrochloride mono- 
hydrate may also be prepared by treating N,N - - dimethyl - 1 - [1 - (4 - chlorophenyDcyclobutyl] - 3 - 
methylbutylamine with hydrochloric acid or a solvent (e.g. acetone or ethanol) containing hydrochloric 

40 acid. 

The present invention includes pharmaceutical compositions for use in the treatment of depression 
containing a therapeutically effective amount of /V,/V - dimethyl -1 -[1 -(4 - chlorophenyDcyclobutyl] - 
3 - methylbutylamine hydrochloride monohydrate In combination with a pharmaceutically acceptable 
diluent or carrier. These pharmaceutical compositions may take the form of any of the known 

45 pharmaceutical compositions for oral, rectal, parenteral or topical administration. Pharmaceutically 
acceptable diluents and carriers suitable for use in these compositions are well known in the art of 
pharmacy. The preferred pharmaceutical compositions are tablets or capsules intended for oral 
administration. Each tablet or capsute may contain 0.5 to 25 preferably 1 to 12.5 milligrams of N,/\/ • 
dimethyl - 1 - [1 - (4 - chlorophenyDcyclobutyl] - 3 - methylbutylamine hydrochloride monohydrate. 

so The pharmaceutical compositions of the present invention may be used in the treatment of depression 
inhumans. In such treatment a total of 0.5 to 150 preferably 1 to 50 milligrams of Ai/V -dimethyl -1 -[1 - 
(4 - chlorophenyDcyclobutyl] - 3 - methylbutylamine hydrochloride monohydrate may be administered 
daily in one or more doses. 

The invention will now be illustrated by the following Examples which describe the preparation of 

55 NeN - dimethyl - 1 - [1 - (4 - chlorophenyDcyclobutyl] • 3 - methylbutylamine hydrochloride 
monohydrate. The present applicants have found that N,l\f - dimethyl - 1 - [1 - (4 - chlorophenyDcyclo- 
butyl] - 3 • methylbutylamine hydrochloride, which was prepared by methods described in British Patent 
Specification 2098602 and which is used as the starting material for Examples 1 to 11 and 14 to 16, is 
hygr scopic and may contain variable amounts, but less than one molar equivalent, of water. 

QQ Th pr ducts of the Examples hereinafter w re characterised by satisfactory lemental (C, H, N, CI) 
analyses and by satisfactory analysis for their water content. 

When att mpts are made to determine the melting point of N,N - dimethyl - 1 - [1 - (4 - chloro- 
phenyDcyclobutyl] - 3 - methylbutylamine hydrochloride monohydrate using conventional laboratory 
apparatus, it is believed that the sample dehydrates as the temperature is raised and that the melting point 

ss observed is that of th dehydrated mat rial. 



2 



EP 0 230 742 B1 



Example 1 

N,N - Dimethyl - 1 - [1 - (4 - chlorophenyDcyclobiityl] - 3 - methyibutylamine hydrochloride (0.5 g) 
was dissolved in boiling water (5 ml). The solution was filtered whilst hot and the filtrat cooled. The 
pr duct crystallised from the cooled filtrate and was collected by filtration and dried in vacuo at ambient 
5 temperatures to give N,N - dimethyl - 1 - [1 - (4 - chlorophenyl)cyclobutyl] - 3 - methyl butyla mine 
hydrochloride monohydrate (m.p. 193 — IQB.B'^C). 

Example 2 

N,N - Dimethyl - 1 - [1 - (4 - chlorophenyDcyclobutyl] - 3 - methyibutylamine hydrochloride (5 g) 
10 was dissolved in a boiling mixture of toluene (126 ml) and water (12.6 ml). The solution was filtered whilst 
hot and the filtrate cooled. The product crystallised from the cooled filtrate and was collected by filtration 
and dried in vacuo at ambient temperature to give /V,/V -dimethyl -1 -[1 - (4 - chlorophenyDcyclobutyl] - 
3 - methyibutylamine hydrochloride monohydrate (m.p. 194— 196°C). 

75 Example 3 

yV,/V - Dimethyl -1 -[1 -(4 - chlorophenyDcyclobutyl] -3 - methyibutylamine hydrochloride (10 g) 
was dissolved in a boiling mixture of acetone (110 ml) and water (1.2 ml). The solution was filtered whilst 
hot and the volume of the filtrate reduced by the removal by distillation of 80 ml of solvent. The product 
was collected from the cooled concentrate by filtration and dried in vacuo at ambient temperature to give 
20 N,N ' dimethyl - 1 - {1 - (4 - chlorophenyDcyclobutyl] - 3 - methyibutylamine hydrochloride 
monohydrate (m.p. 195**C). 

Examples 4 to 6 

A sample (1 g) of KN - dimethyl . 1 . [i . (4 - chlorophenyDcyclobutyD - 3 - methyibutylamine 
25 hydrochloride which had been dehydrated in vacuo at 70°C for 7 hours was dissolved in a boiling mixture of 
water (0.5 ml) and an organic solvent (4.5 ml). The solution was allowed to cool to ambient temperature 
and then stored at 4°C for three hours. A solid was collected by filtration, washed with the organic solvent 
and dried in vacuo at ambient temperature for 18 hours to give /V,/V - dimethyl - 1 - II - (4 - chloro- 
phenyDcyclobutyl] - 3 - methyibutylamine hydrochloride monohydrate the melting point of which is given 
30 below. 

Ex. Solvent Melting point °C 

4 industrial methylated spirit 195 — 198 (shrinks 160) 

35 

5 propan-2-ol 195—198 (shrinks 163) 

6 2-ethoxyethanol 194^198 (shrinks 166) 

40 Examples 7 to 11 

A sample (1 g) of N,N - dimethyl - 1 - [1 - (4 - chlorophenyDcyclobutyl] - 3 - methyibutylamine 
hydrochloride which had been dehydrated in vacuo at 70°C for 7 hours was treated with an organic solvent 
specified below (x ml) and then water (y ml) was added. The mixture was boiled and the resulting solution 
allowed to cool to ambient temperature and then stored at 4X for three hours. In Examples 10 and 1 1 the 
45 solution was stored at ambient temperature for 18 hours and crystallisation initiated by reducing the 
volume of the solution under a stream of air. A solid was collected by filtration, washed with the organic 
solvent and dried in vacuo at ambient temperature for 18 hours to give N,N - dimethyl - 1 - [1 - (4 - 
chlorophenyDcyclobutyl] - 3 - methyibutylamine hydrochloride monohydrate the melting point of which is 
given below. 

50 



Ex. 


Solvent 


X 


y 


Melting point "C 


7 


1 ,2-dimethoxyethane 


10 


1 


196—198 (shrinks 185) 


8 


xylene 


15 


1 


196—198 (shrinks 166) 


9 


cyclohexane 


30 


2 


193—197 (shrinks 160) 


10 


1,4-dioxan 


25 


1 


196—199 (shrinks 160) 


11 


methyl acetat 


25 


2 


197—202 



Examples 12 and 13 

Asampled g)of M/V - dimethyl -1 -[1 -(4 - chlorophenyDcyclobutyD -3 - methyibutylamine was 
65 treated with 5M hydrochloric acid (1 ml) and the mixture was dissolved in the minimum quantity of a 
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boiling rganic solvent specified below. The resulting solution was allowed to cool to ambient 
temperature. A solid was collected by filtration, washed with the organic solvent and dried in vacuo at 
ambient temperature for 18 hours to give N,N - dimethyl - 1 - [1 - (4 - chlorophenyDcyciobutyl] - 3 - 
methylbutylamine hydrochloride monohydrate the melting point of which is given below. 

5 

Ex. Solvent . Melting point T 



12 acetone 194—197 
w 13 ethanol 196—201 

Example 14 

A sample (5 g) of N,N - dimethyl - 1 - [1 - (4 - chlorophenyDcyciobutyl] - 3 - methylbutylamine 
hydrochloride was heated with a mixture of toluene (30 ml) and propan-2-ol (3 ml) to 90°C and allowed to 
IS cool to 72X. Water (0.9 ml) was added and the mixture cooled to 25°C and then placed in an ice-water bath 
for 30 minutes. A solid was collected by filtration, washed with cold toluene and dried by suction at ambient 
temperature to give N,N - dimethyl - 1 - [1 - (4 - chlorophenyDcyciobutyl] - 3 - methylbutylamine 
hydrochloride monohydrate [m.p. 193— 195°C (shrinks 150— 155°C)]. 

20 Example 15 

A sample (24.1 g) of N,N - dimethyl - 1 • [1 - (4 - chlorophenyDcyciobutyl] - 3 - methylbutylamine 
hydrochloride was dissolved in a boiling mixture of water (72 ml) and tetrahydrofuran (7 ml) and the 
mixture allowed to cool. A solid was collected by filtration and dried at 40°C to give N,N - dimethyl - 1 - 
[1 -(4 - chlorophenyDcyciobutyl] -3 - methylbutylamine hydrochloride monohydrate (m.p. 193— 195''C). 

25 

Example 16 

A sample (48.2 g) of N,N - dimethyl - 1 - [1 - (4 - chlorophenyDcyciobutyl] - 3 - methylbutylamine 
hydrochloride was suspended and stirred with water (145 ml) for 24 hours at 25T. The solid was collected 
by filtration and dried by suction at ambient temperature to give N,N - dimethyl - 1 - (1 - (4 - chloro- 

30 phenyDcyclobutyl] - 3 - methylbutylamine hydrochloride monohydrate (m.p. 191— 195.5°C). 

The non-hygroscopic nature of products prepared in the Examples hereinbefore is illustrated by the 
following comparative experiment. A sample of N,N - dimethyl - 1 - [1 - (4 - chlorophenyDcyciobutyl] - 
3 - methylbutylamine hydrochloride was dehydrated in a vacuum oven at 60*'C for 16 hours and stored in a 
desiccator over phosphorus pentoxide. Analysis showed that this material contained no water. When the 

35 sample was exposed to the atmosphere for oae month analysis showed the water content to be 
approximately 3% corresponding to about 0.6 molar equivalents of water. However, when a sample of 
N,N - dimethyl - 1 • [1 - (4 - chlorophenyDcyciobutyl] - 3 - methylbutylamine hydrochloride mono- 
hydrate was exposed to the atmosphere for five months there was no increase in water content showing 
that no absorption of water had occurred. 

40 

Claims for the Contracting States: GB DE FR IT BE NL CH SE LU 

1. Solid N,N - dimethyl - 1 - [ . 1 . (4 - chlorophenyDcyciobutyl] - 3 - methylbutylamine hydro- 
45 chloride monohydrate in which one molecule of water is present for each molecule of N,N - dimethyl - 1 - 

[1 - (4 - chlorophenyDcyciobutyl] - 3 - methylbutylamine hydrochloride. 

2. Pharmaceutical compositions comprising solid N,N - dimethyl - 1 - [1 - (4 - chlorophenyDcycio- 
butyl] - 3 - methylbutylamine hydrochloride monohydrate in which one molecule of water is present for 
each molecule of N,N - dimethyl - 1 - [1 - (4 - chlorophenyDcyciobutyl] - 3 - methylbutylamine hydro- 

50 chloride together with a pharmaceutically acceptable diluent or carrier. 

3. SoIid/\t/V - dimethyl -1 -H -(4 - chlorophenyDcyciobutyl] -3 - methylbutylamine hydrochloride 
monohydratein which one molecule of water is present for each molecule of A^,/V -dimethyl -1 -[1 -{4 - 
ChlorophenyDcyciobutyl] - 3 - methylbutylamine hydrochloride for use in the treatment of depression in 
humans. 

55 4. A process for the preparation of solid N^N - dimethyl - 1 - [1 - (4 - chlorophenyDcyciobutyl] - 3 - 
methylbutylamine hydrochloride monohydrate in which one molecule of water is present for each 
molecule of /V^yv - dimethyl -1 -[1 -{4 -chlorophenyDcyciobutyl] -3 - methylbutylamine hydrochloride 
comprising contacting N,N - dimethyl . i - [i - (4 - chlorophenyDcyciobutyl] - 3 - m thylbutyfamine 
hydrochloride with a medium consisting of or containing water. 

60 S.Aproc ss as claimed in claim 4 which comprises recrystaIlising/V,/V -dimethyl -1 -[1 -(4 -chloro- 
ph nyDcyclobutyl] - 3 - methylbutylamine hydrochloride from a medium consisting of or containing 
water. 

6. A process as claimed in claim 5 in which the medium containing water is a mixture of water and a 
solvent selected from toluene, xylene, cyclohexane, acetone, propan-2-ol, industrial methylated spirit, 2- 
65 ethoxyethanol, 1,2-dimethoxyethane, tetrahydrofuran, 1,4-dioxan or methyl acetate. 
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7. A process for the preparation of solid /V,A/ -dimethyl -1 -[1 -(4 - chiorophenyDcyclobutyl] -3 - 
methylbutylamine hydrochloride monohydrate in which one molecule of water is pres nt for each 
molecule of AtyV - dimethyl -1 -[1 -(4 - chiorophenyDcyclobutyl] -3 - methylbutylamine hydrochloride 
as claimed in claim 4 comprising contacting solid /V,A/ -dimethyl -1 -[1 -(4 - chiorophenyDcyclobutyl] - 

5 3 - methylbutylamine hydrochloride wfth a gaseous medium consisting of or containing water vapour. 

8. A process for the preparation of solid - dimethyl -1 -[1 -{4 - chiorophenyDcyclobutyl] -3 - 
methylbutylamine hydrochloride monohydrate in which one molecule of water is present for each 
molecule of /\/,A/ - dimethyl -1 -[1 -(4 - chiorophenyDcyclobutyl] -3 - methylbutylamine hydrochloride ' 
as claimed in claim 4 comprising suspending N,N - dimethyl - 1 - [1 - (4 - chiorophenyDcyclobutyl] - 3 - 

10 methylbutylamine hydrochloride in water or a water-containing medium. 

9. A process for the preparation of solid N,N - dimethyl - 1 - [1 - (4 - chiorophenyDcyclobutyl] - 3 - 
methylbutylamine hydrochloride monohydrate in which one molecule of water is present for each 
molecule of A/, A/ - dimethyl -1 -[1 -(4 -chiorophenyDcyclobutyl] -3 - methylbutylamine hydrochloride 
comprising treating N,N - dimethyl - 1 - [1 - (4 - chiorophenyDcyclobutyl] - 3 - methylbutylamrne with 

15 hydrochloric acid or a solvent containing hydrochloric acid followed by isolation of the solid product. 

10. Solid N,N - dimethyl - 1 - [1 - (4 - chiorophenyDcyclobutyl] - 3 - methylbutylamine hydro- 
chloride monohydrate in which one molecule of water is present for each molecule of N,N - dimethyl - 1 - 
[1 - (4 - chiorophenyDcyclobutyl] - 3 - methylbutylamine hydrochloride for use In the preparation of a 
medicament for the treatment of depression. 

20 

Claims for the Contracting States: AT GR ES 

1. A process for the preparation of solid /V,A^ - dimethyl -1 -[1 -{4 - chiorophenyDcyclobutyl] -3 - 
methylbutylamine hydrochloride monohydrate in which one molecule of water is present for each 

25 molecule of A^A^ - dimethyl-l-[l - (4 - chiorophenyDcyclobutyl] - 3 - methylbutylamine hydrochloride 
comprising contacting A^A^ - dimethyl - 1 - [1 - (4 - chiorophenyDcyclobutyl] - 3 - methylbutylamine 
hydrochloride with a medium consisting of or containing water. 

2. A process as claimed in claim 1 which comprises recrystallisingAtA/ -dimethyl -1 -[1 -(4 -chioro- 
phenyDcyclobutyl] - 3 - methylbutylamine hydrochloride from a medium consisting of or containing 

30 water. 

3. A process as claimed in claim 2 in which the medium containing water Is a mixture of water and a 
water-immiscible solvent 

4. A process as claimed In claim 3 In which the water-Immiscible solvent is toluene, xylene or 
cyclohexane. 

35 5. A process as claimed in claim 2 In which the solvent containing water is a mixture of water and a 

water-miscible solvent. 

6. A process as claimed in claim 5 in which the water-miscible solvent is acetone, propan-2-ol, 
industrial methylated spirit, 2-ethoxyethanol, 1,2-dimethoxyethane, tetrahydrofuran, 1,4-dloxan or methyl 
acetate. 

40 7. A process for the preparation of solid A6A/ - dimethyl -1 -[1 -{4 - chiorophenyDcyclobutyl] -3 - 
methylbutylamine hydrochloride monohydrate in which one molecule of water is present for each 
molecule of AtA/ - dimethyl -1 -[1 -|4 - chiorophenyDcyclobutyl] -3 - methylbutylamine hydrochloride 
as claimed in claim 1 comprising contacting solid A/,A/ - dimethyl -1 -[1 -(4 -chiorophenyDcyclobutyl] - 
3 - methylbutylamine hydrochloride with a gaseous medium consisting of or containing water vapour. 

45 8. A process for the preparation of solid A/,A/ - dimethyl -1 -[1 -(4 - chiorophenyDcyclobutyl] -3 - 
methylbutylamine hydrochloride monohydrate in which one molecule of water is present for each 
molecule of A/,A/ - dimethyl -1 -[1 -{4 - chiorophenyDcyclobutyl] -3 - methylbutylamine hydrochloride 
as claimed in claim 1 comprising suspending N,N - dimethyl - 1 - [1 - (4 - chiorophenyDcyclobutyl] - 3 - 
methylbutylamine hydrochloride in water or a water-containing medium. 

so 9. A process for the preparation of solid At A/ - dimethyl -1 -[1 - 14 - chiorophenyDcyclobutyl] -3 - 
methylbutylamine hydrochloride monohydrate in which one molecule of water Is present for each 
molecule of N,N - dimethyl - 1 - [1 - (4 - chiorophenyDcyclobutyl] - 3 - methylbutylamine hydrochloride 
comprising treating N,N - dimethyl - 1 - [1 - (4 - chiorophenyDcyclobutyl] - 3 - methylbutylamine with 
hydrochloric acid or a solvent containing hydrochloric acid followed by isolation of the solid product. 

55 

Patentanspriiche fur die Vertragsstaaten: BE CH DE FR GB IT LI LU NL SE 

1. Pastes N,N - Dimethyl - 1 - [1 - (4 - chlorphenyl) - cyclobutyl] - 3 - methylbutylamin - Hydro- 
60 chiorid - Monohydrat, in dem in Mol kul Wasser fur jedes Mol kul N,N - Dimethyl - 1 - [1 - (4 - chlor- 
phenyl) - cyclobutyl] - 3 - methylbutylamin - Hydrochlorid vorhanden 1st. 

2. Pharmazeutische Zusammensetzungen, enthaltend N,N - Dimethyl - 1 - [1 - (4 - chlorphenyl) - 
cyclobutyl] - 3 - methylbutylamin - Hydrochlorid - Monohydrat, In dem ein Molekul Wasser fur jedes 
Molekul N,N - Dimethyl - 1 - [1 - (4 - chlorphenyl) - cyclobutyl] - 3 - methylbutylamin - Hydrochlorid 

65 vorhanden ist, zusammen mit einem pharmaz utisch annehmbaren VerdQnnungsmittel oder Tragerstoff. 
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3. Festes N,N - Dimethyl - 1 - [1 - (4 - chlorph nyl) - cyclobutyl] - 3 - methylbutylamin - 
Hydrochlorld - Monohydrat, in dem ein Molekul Wasser fiir jedes Molekul N,N - Dimethyl - 1 - [1 - 14 - 
chlorphenyl) - cyclobutyl > 3 - methylbutylamin - Hydrochlorld vorhanden ist, zur V rwendung in der 
Behandiung der Depression beim Menschen. 

4. Verfahren zur Herstellung von festem N,N - Dimethyl - 1 - [1 - {4 - chlorphenyDcyclobutyll - 3 - 
methylbutylamin - Hydrochlorld - Monohydrat, in dem ein Molekul Wasser fur jedes IVIoleku! N,N - 
Dimethyl -1 -[1 -{4 -chlorphenyl) -cyclobutyl] -3 -methylbutylamin - Hydrochlorld vorhanden ist, bei 
dem man N,N - Dimethyl - 1 - [1 - (4 - chlorphenyl) - cyclobutyl] - 3 - methylbutylamin - Hydrochlorid 
mit einem Medium in Kontakt bringt, das aus Wasser besteht Oder Wasser enthalt. 

5. Verfahren nach Anspruch 4, bei dem man N,N - Dimethyl - 1 - [1 - (4 - chlorphenyDcyclobutyl] - 
3 - methylbutylamin - Hydrochlorid aus einem Medium, das aus Wasser besteht oder Wasser enthalt 
umkristallisiert. 

6. Verfahren nach Anspruch 5, bei dem das Medium, das Wasser enthalt, eine Mischung von Wasser 
und einem Losungsmittel ist, das aus Toluol, Xylol, Cyclohexan, Aceton, Propan-2-ol, industriellem 
methylierten Alkohol, 2-Ethoxyethanol, 1,2-Dimethoxyethan, Tetrahydrofuran, 1,4-Dioxan oder Methyl- 
acetat ausgewahit wird. 

7. Verfahren zur Herstellung von festem N,N - Dimethyl -1 -[1 -(4 - chlorphenyl) -cyclobutyl] -3 - 
methylbutylamin - Hydrochlorid - Monohydrat, in dem ein Molekul Wasser fur jedes MolekOI N,IM - 
Dimethyl - 1 - [1 - (4 - chlorphenyl) - cyclobutyl] - 3 - methylbutylamin - Hydrochlorid vorhanden ist, 
wie In Anspruch 4 beansprucht, bei dem man festes N,N - Dimethyl - 1 - [1 - (4 - chlorphenyl) - cyclo- 
butyl] - 3 - methylbutylamin - Hydrochlorid mit einem gasformigen Medium, das aus Wasserdampf 
besteht oder Wasserdampf enthalt, in Kontakt bringt. 

8. Verfahren zur Herstellung von festem N,N - Dimethyl -1 -[1 -{4 - chlorphenyl) - cyclobutyl) -3 - 
methylbutylamin - Hydrochlorid - Monohydrat, in dem ein Molekul Wasser fur jedes Molekul N,N - 
Dimethyl - 1 - [1 - (4 - chlorphenyl) - cyclobutyl] - 3 - methylbutylamin - Hydrochlorid vorhanden Ist, 
wie in Anspruch 4 beansprucht, bei dem man N,N - Dimethyl - 1 - [1 - (4 - chlorphenyl) - cyclobutyl] - 
3 - methylbutylamin - Hydrochlorid in Wasser oder einem wasserhaltigen Medium suspendiert. 

9. Verfahren zur Herstellung von von festem N,N -Dimethyl -1 -[1 -(4 -chlorphenyl) -cyclobutyl] - 
3 - methylbutylamin - Hydrochlorid - Monohydrat, In dem ein Molekul Wasser fur jedes Molekul N,N - 
Dimethyl - 1 - [1 - (4 - chlorpheny!)cyclobutyl] - 3 - methylbutylamin - Hydrochlorid vorhanden ist, bei 
demmanN,N -Dimethyl -1 -[1 -(4 -chlorphenyl) -cyclobutyl] -3 - methylbutylamin mit Chlorwasser- 
stoffsaure oder einem Losungsmittel, das Chlorwasserstoffsaure enthalt, behandelt und anschlieliend das 
feste Produkt isoliert. 

10. Festes N,N - Dimethyl - 1 - [1 - (4 - chlorphenyl) - cyclobutyl] - 3 - methylbutylamin - 
flydrochlorid - Monohydrat, in dem ein Molekul Wasser fur jedes MolekQI N,N - Dimethyl - 1 - [1 - (4 - 
chlorphenyl) - cyclobutyl] - 3 - methylbutylamin - Hydrochlorid vorhanden ist, zur Verwendung In der 
Herstellung eines Medikaments zur Depressionsbehandlung. 

Patentanspruche fiir die Vertragsstaaten: AT GR ES 

1. Verfahren zur Herstellung von festem N,N - Dimethyl -1 -[1 -(4 -chlorphenyl) -cyclobutyl] -3 - 
methylbutylamin - Hydrochlorid - Monohydrat, in dem ein Molekul Wasser fiir jedes Molekul N,N - 
Dimethyl -1 -[1 -(4 -chlorphenyl) -cyclobutyl] -3 -methylbutylamin -Hydrochlorid vorhanden ist, bei 
dem man N,N - Dimethyl -1 -[1 -(4 - chlorphenyl) - cyclobutyl] -3 - methylbutylamin - Hydrochlorid 
mit einem Medium in Kontakt bringt, das aus Wasser besteht oder Wasser enthalt. 

2. Verfahren nach Anspruch 1, bei dem man N,N -Dimethyl -1 -[1 -(4 -chlorphenyl) -cyclobutyl] - 
3 - methylbutylamin - Hydrochlorid aus einem Medium, das aus Wasser besteht oder Wasser enthalt, 
umkristallisiert. 

3. Verfahren nach Anspruch 2, bei dem das Medium, das Wasser enthalt, eine Mischung von Wasser 
und einem nicht mit Wasser mischbaren Losungsmittel ist. 

4. Verfahren nach Anspruch 3, bei dem das nicht mit Wasser mischbare Losungsmittel Toluol, Xylol 
Oder Cyclohexan ist. 

5. Verfahren nach Anspruch 2, bei dem das Losungsmittel, das Wasser enthalt, eine Mischung von 
Wasser und einem mit Wasser mischbaren Losungsmittel ist. 

6. Verfahren nach Anspruch 5, bei dem das mit Wasser mischbare Losungsmittel Aceton, Propan-2-ol, 
industrieller methylierter Alkhohol, 2-Ethoxyethanol, 1,2-Dimethoxyethan, Tetrahydrofuran, 1,4-Dioxan 
Oder Methylacetat ist. 

7. Verfahren zur Herstellung von festem N,N - Dimethyl -1 -[1 -(4 - chlorphenyl) -cyclobutyl] -3 - 
methylbutylamin - Hydrochlorid - Monohydrat, in dem In Molekul Wasser fur jedes Molekul N,N - 
Dimethyl - 1 - [1 - (4 - chlorphenyl) - cycl butyl] - 3 - methylbutylamin - Hydrochlorid vorhand n ist, 
wie in Anspruch 1 beansprucht, bei dem man festes N,N - Dimethyl - i - [i - (4 - chlorphenyl) - 
cyclobutyl] - 3 - methylbutylamin - Hydrochlorid mit einem gasformigen Medium, das aus Wasserdampf 
besteht oder Wasserdampf enthalt, in Kontakt bringt. 

8. Verfahren zur Herstellung von festem N,N - Dimethyl - 1 - [1 - (4 - chlorphenyl) - cyclobutyl] - 3 - 
methylbutylamin - Hydrochlorid - Monohydrat, in dem ein M lekul Wasser fur jedes Molekul N,N - 
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Dimethyl - 1 - [1 - (4 - chlorphenyl) - cyclobutyl] - 3 - methyl butylam in - Hydrochlorld vorhanden ist, 
wie in Anspruch 1 beansprucht, bei dem man N,N - Dimethyl - 1 - [1 - (4 - chlorphenyl) - cyclobutyl] - 
3 - m thylbutylamin - Hydrochlorid in Wasser oder einem wasserhaltigen M dium suspendiert. 

9. VerfahrenzurHerstellung vonvonfestem N,N -Dimethyl -1 -[1 -(4 -chlorphenyl) -cyclobutyll - 
5 3 - methylbutylamin - Hydrochlorid - Monohydrat, in d m in Molekul Wasser fur jed s Molekut N,N - 

Dimethyl -1 -[1 -(4 -chlorphenyl) -cyclobutyl] -3 -methylbutylamin - Hydrochlorid vorhanden ist, bei * 
demmanN,N - Dimethyl -1 -[1 -14 -chlorphenyl) -cyclobutyl) -3 - methylbutylamin mitChlorwasser- 
stoffsaure oder einem Ldsungsmittel, das Chlorwasserstoffsaure enthalt, behandelt und anschlieSend das 
feste Produkt isollert. 

to 

Revendications pour les etats Contractants: BE CH DE FR GB IT LI LU IML SE 

1. Chlorhydrate de N,N -dimethyl -1 -[1 -(4 - chlorophenyl) - cyclobutyl] -3 - methylbutylamine 
monohydrate, solide, dans lequel une molecule d'eau est pr^sente pour cheque molecule de chlorohydrate 

15 de N,N - dimethyl - 1 - [1 - (4 - chlorophenyDcyclobutyl] - 3 - methylbutylamine. 

2. Compositions pharmaceutiques, caracteris§es en ce qu'elles comprennent du chlorhydrate de N,N - 
dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclobutyl] - 3 - methylbutylamine monohydrate, solide^ dans 
lequel une molecule d'eau est presente pour chaque molecule de chlorhydrate de N,N - dimethyl - 1 - [1 - 
(4 - chlorophenyl) - cyclobutyl] - 3 - methylbutylamine, en m§me temps qu'un v^hicule, excipient ou 

20 diluent pharmaceutiquement acceptable. 

3. Chlorhydrate de N,N - dimethyl -1 -[1 -(4 - chlorophenyl) - cyclobutyl] -3 - methylbutylamine 
monohydrate, solide, dans lequel une molecule d'eau est presente pour chaque molecule de chlorohydrate 
de N,N - dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclobutyl) - 3 - methylbutylamine pour I'utilisation en 
vue du traitement de la depression chez les etres humains. 

25 4. Procede de preparation de chlorhydrate de N,N - dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclo- 
butyl] - 3 - methylbutylamine monohydrate, solide, dans lequel une molecule d'eau est presente pour 
chaque molecule de chlorhydrate de N,N - dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclobutyl] - 3 - 
methylbutylamine, caracterise en ce que Ton met du chlorhydrate deN,N -dimethyl - 1 - [1 -|4 -chloro- 
phenyl) - cyclobutyl] - 3 - methylbutylamine en contact avec un milieu constitue d'eau ou contenant de 

30 i'eau. 

5. Procede suivant la revendication 4, caracterise en ce que Ton recristallise le chlorhydrate de N,N - 
dimethyl -1 -|1 -{4 -chlorophenyDcyclobutyl] -3 - methylbutylamine dans un milieu constitue d'eau ou 
contenant de I'eau. 

6. Procede suivant la revendication 5, caracterise en ce que le milieu contenant de I'eau est un melange 
35 d'eau et d'un solvent choisi parmi le toluene, le xylene, le cyclohexane, I'acetone, le propane-2-ol, I'alcoot 

denature au methylene, le 2-ethoxyethanol, le 1,2-dimethoxyethane, le tetrahydrofuranne, le 1,4-dioxanne 
ou I'acetate de methyle. 

7. Procede de preparation de chlorhydrate de N,N - dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclo- 
butyl] - 3 - methylbutylamine monohydrate, solide, dans lequel une molecule d'eau est presente pour 

40 cheque molecule de chlorhydrate de N,N - dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclobutyl] . - 3 - 
methylbutylamine suivant la revendication 4, caracterise en ce que Ton met du chlorhydrate de N,N - 
dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclobutyl] - 3 - methylbutylamine solide en contact avec un 
milieu gazeux constitue de vapeur d'eau ou contenant de la vapeur d'eau. 

8. Procede de preparation de chlorhydrate de N,N - dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclo- 
45 butyl] - 3 - methylbutylamine monohydrate, solide, dans lequel une molecule d'eau est presente pour 

chaque molecule de chlorhydrate de N,N - dimethyl - 1 - [1 - (4 - chlorophenyDcyclobutyl) - 3 - methyl- 
butylamine suivant la revendication 4, caracterise en ce que Ton met du chlorhydrate de N,N - dimethyl - 
1 -[1 -(4 - chlorophenyl) -cyclobutyl] -3 - methylbutylamine en suspension dans de I'eau ou un milieu 
contenant de I'eau. 

50 9. Procede de preparation de chlorhydrate de N,N - dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclo- 
butyl] - 3 - methylbutylamine monohydrate, solide, dans lequel une molecule d'eau est presente pour 
chaque molecule de chlorhydrate de N,N - dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclobutyl] - 3 - 
methylbutylamine suivant la revendication 4, caracterise en ce que Ton traite de la N,N - dimethyl - 1 - 
[1 - (4 - chlorophenyl) - cyclobutyl] - 3 - methylbutylamine par de I'acide chlorhydrique ou de I'acide 

55 chlorhydrique contenant un solvant, traitement suivi de I'isolement du produit solide. 

10. Chlorhydrate de N,N -dimethyl -1 -[1 -(4 - chlorophenyl) -cyclobutyl] -3 - methylbutylamine 
monohydrate, solide, dans lequel une molecule d'eau est presente pour chaque molecule de chlorhydrate 
deN,N -dimethyl -1 -[1 -(4 -chlorophenyl) -cyclobutyll -3 - methylbutylamine destine e I'emploi en 
vue de la preparation d'un medicament pour le traitement de la depression. 

60 

Revendications pour les etats Contractants: AT GR ES 

1. Procede de preparation de chlorhydrat de N,N - dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclo- 
butyl] - 3 - methylbutylamine mon hydrate, solide, dans lequel une molecule d'eau st presente pour 
65 chaque molecule de chlorhydrate de N,N - dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclobutyl] - 3 - 
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methylbutylamine, caracterjseencequeronmetduchlorhydratedeN,N -dim'thyl -1 -[1 -(4 -chloro- 
phenyl) - cyclobutyl] - 3 - m^thylbutytamin en contact avec un milieu constitue d' au ou contenant de 
I'eau. 

2. Procede suivant la rev ndication 1, caracterise en ce que Ton recristallise le chlorhydrate de N,N - 
5 dimethyl -1 -[1 -(4 -chlor phenyl) -cyclobutyl] -3 - methylbutylamin dans un milieu constitu§ d'eau 

ou contenant de Teau. 

3. Procede suivant la revendication 2, caracterise en ce que le milieu contenant de I'eau est un melange 
d'eau et d'un solvant non miscible a I'eau. 

4. Procede suivant la revendication 3, caracterise en ce que le solvant non miscible h I'eau est !e 
10 toluene, le xylene ou le cyclohexane. 

5. ProcSdS suivant ta revendication 2, caracterise en ce que le solvant contenant de I'eau est un 
melange d'eau et d'un solvant miscible S I'eau. 

6- Procede suivant la revendication 5, caracterise en ce que le solvant miscible a I'eau est I'acetone, I 
propane-2-ol, Talcool denature au methylene, !e 2-ethoxyethanol, le 1,2-dimethoxyethane, le tetrahydro- 
75 furanne, le 1,4-dioxanne ou Tacetate de methyle. 

7. Procede de preparation de chlorhydrate de N,N - dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclo- 
butyl] - 3 - methylbutylamine monohydrate, solide, dans lequel une molecule d'eau est presente pour 

. chaque molecule de chlorhydrate de N,N - dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclobutyl] - 3 - 
methylbutyl amine suivant la revendication 1, caracterise en ce que Ton met du chlorhydrate de N,N - 
20 dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclobutyl] - 3 - methylbutylamine solide en contact avec un 
milieu gazeux constitue de vapeur d'eau ou contenant de la vapeur d'eau. 

8. Procede de preparation de chlorhydrate de N,N - dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclo- 
butyl] - 3 - methylbutylamine monohydrate, solide dans lequel une molecule d'eau est presente p ur 
chaque molecule de chlorhydrate de N,N - dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclobutyl] - 3 - 

25 methylbutylamine suivant la revendication 1, caracterise en ce que Ton met du chlorhydrate de N,N - 
dimethyl -1 -[1 -(4 -chlorophenyl) -cyclobutyl] -3 - methylbutylamine en suspension dans le I'eau ou 
un milieu contenant de I'eau. 

9. Procede de preparation de chlorhydrate de N,N - dimethyl - 1 - [1 • (4 - chlorophenyl) - cyclo- 
butyl] - 3 - methylbutylamine monohydrate, solide, dans lequel une molecule d'eau est present p ur 

30 chaque molecule de chlorhydrate de N,N - dimethyl - 1 - [1 - (4 - chlorophenyl) - cyclobutyl] - 3 - 
methylbutylamine, caracterise en ce que Ton traite de la N,N - dimethyl - 1 - (1 - (4 - chlorophenyl) - 
cyclobutyl] - 3 - methylbutylamine par de I'acide chlorhydrique ou de I'acide chiorhydrique contenant un 
solvant, traitement suivi de risolement du produit solide. 

35 



40 



45 



SO 



55 



60 



65 



8 



